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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to the rejectedclaims have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

3. Claims 1,3,5,8,9,14-18,22,24,26,27,29,30,35-39,43,44,48,49 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Malkamaki (US 6,337,855) in view of Tellado (US 
6,711,412). 

'Claims 1,22. 

Malkamaki discloses a system and method for improving performance of wireless 
communications (see Fig.3), comprising; 

a transmitter producing a modulated data signal (2) that includes an addition of a 
supplemental signal (training sequence) within a monocarrier channel and 

a receiver using the supplemental signal to compute a frequency domain channel 
estimate (1 1) for use in equalizing the channel (10) during the demodulation. 

The claimed invention differs in that the supplemental signal comprises a plurality 
of frequencies that change during each of a plurality of periods in a predetermined 
sequence. In other words, the supplemental signal is frequency hopped. 
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Tellado teaches that carrier frequencies for a training signal can be changed in a 
frequency hopping manner in order to compensate for deep fading and/or interference. 
See col. 8, lines 42- 53. 

Thus, it would have been obvious to one skilled in the art at the time the invention 
was made to modify the training signal of Malkamaki such that the frequencies of the 
training signal change in a frequency hopping manner, as taught by Tellado, for the 
purpose of compensating for deep fading and/or interference. 

Claims 3,24. 

Since the training signal of Malkamaki is supposed to superposed on the 
modulated data signal, the frequencies of the training signal must be substantially the 
same and when modified in accordance with Tellado, the predetermined sequence should 
span frequencies within the channel to directly provide a frequency domain channel 
estimate. 

Claims 5,27. 

Malkamaki teaches attenuating the power of the training signal to prevent 
disturbance to the modulated signal. See col. 2, lines 59-65. 

Claims 8,14,29,35. 

Malkamaki discloses a transmitter (see Fig.3) for improved wireless 
commimications comprising: 
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a symbol source producing a data signal (data); 

a waveform generator for producing a time varying signal (training signal) that is 
transmitted with a power selected to avoid interference with demodulation of the data 
signal without reference to the signal; and 

a modulator (6) producing a transmission signal from a sum of the data signal and 
the training signal 

The claimed invention differs in that the time varying signal (training signal) is a 
time varying signal that changes frequency from one period to a subsequent period in a 
predetermined sequence. In other words, the time varying signal is frequency hopped. 

Tellado teaches that carrier frequencies for a training signal can be changed in a 
frequency hopping manner in order to compensate for deep fading and/or interference. 
See col. 8, lines 42- 53. 

Thus, it would have been obvious to one skilled in the art at the time the invention 
was made to provide a waveform generator in the Malkamaki's transmitter that produces 
the training signal whose the frequencies of the training signal change in a frequency 
hopping manner, as taught by Tellado, for the purpose of compensating for deep fading 
and/or interference. 

Claims 9,30. 

Since the training signal of MalkamSki is supposed to superposed on the 
modulated data signal, the frequencies of the training signal must be substantially the 
same and when modified in accordance with Tellado, the predetermined sequence should 
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span frequencies within the channel to directly provide a frequency domain channel 
estimate. 

Claims 15,36. 

Malkamaki discloses a receiver and method (see Fig. 3) for improyed wireless 
communications comprising: 

an equalizer (10) performing channel equalization on a received signal utilizing a 
channel estimate; and 

a coherent demodulator (11) producing the channel estimate from the received 

signal and a time- varying signal corresponding to a portion of the received signal. 

The claimed invention differs in that the time varying signal changes frequency 
from one period to a subsequent period in a predetermined sequence. In other words, the 
time varying signal is frequency hopped. Tellado teaches that carrier frequencies for a 
training signal can be changed in a frequency hopping manner in order to compensate for 
deep fading and/or interference. See col. 8, lines 42- 53. 

Thus, it would have been obvious to one skilled in the art at the time the invention 
was made to provide a waveform generator in the MalkamSki's transmitter that produces 
the training signal whose the frequencies of the training signal change in a frequency 
hopping manner, as taught by Tellado, for the purpose of compensating for deep fading 
and/or interference. 



Claims 16,17,37,38. 
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Although not illustrated, the receiver requires a same waveform generator 
producing the time varying-signal whose period duration and the predetermined sequence 
match a corresponding period duration and predetermined sequence employed in 
generating the received signal (at the transmitter) in order to receive the frequency 
hopping training signal. In other words, when modified as proposed in the above 
paragraph, the receiver requires a same frequency hopping frequency generator as one 
that used in the transmitter. 

Claim 18,39. 

Since the training signal of Malkamaki is supposed to superposed on the 
modulated data signal, the frequencies of the training signal must be substantially the 
same and when modified in accordance with Tellado, the predetermined sequence should 
span frequencies within the channel to directly provide a frequency domain channel 
estimate. 

Claim 43,48,49. 

Malkamaki discloses a method (see Fig.3) for using a wireless communication 
channel signal, comprising; 

providing a data signal (data) and 

summing at least one supplemental signal (training sequence) with the data signal, 
wherein the power of the training signal is attenuated to prevent disturbance to the 
modulated signal. See col. 2, lines 59-65. The summed signals are the ultimate wireless 
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communication signal. 

The claimed invention differs in that the supplemental signal frequency changes during 
each of a plurality of periods in a predetermined sequence. In other words, the 
supplemental signal is frequency hopped. 

Tellado teaches that a training signal has a frequency that changes in a frequency 
hopping manner in order to compensate for deep fading and/or interference. See col. 8, 
lines 42- 53. 

Thus, it would have been obvious to one skilled in the art at the time the invention 
was made to modify the training signal of Malkamaki such that the frequencies of the 
training signal change in a frequency hopping manner, as taught by Tellado, for the 
purpose of compensating for deep fading and/or interference. 

Claim 44. 

Since the training signal of Malkamaki is supposed to superposed on the 
modulated data signal, the frequencies of the training signal must be substantially the 
same and when modified in accordance with Tellado, the predetermined sequence should 
span frequencies within the channel to directly provide a frequency domain channel 
estimate. 

Allowable Subject Matter 
4. Claims 4,6,7,12,13,19,20,21,25,26,28,33,34,40,41,42,46 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 
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5. Claims 50-52 are allowed. 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpubUshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at S66-2 17-9 197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call SOO-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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